Introduction
============

When working with dermatology patients, the question sometimes arises which diagnostic tests and tools should be used for workup. With some skin diseases, particularly in cases of discoid nummular eczema and chronic urticaria (CU), there is evidence for associated systemic diseases or disorders and infections, so some dermatologists will check for such conditions even as others oppose this approach. Although the literature does mention a possible connection with particular associated diseases, there are no clear recommendations on whether they should be tested for at all and, if so, when. In addition, as no sufficient clinical evidence for the influence of diagnostics and treatment of associated conditions has been provided, it remains an open question concerning patients with CU and nummular eczema.

Typical of CU is the recurrence of hives within a period of six weeks or longer, accompanied by angioedema in about 50% of cases ([@r1]). Recently, the term spontaneous CU has been in use, particularly in Europe, more than the term chronic idiopathic CU, used in the U. S. CU occurs in 1% of the population; its frequency is higher in adults, particularly in women and people aged 30 to 50 ([@r2], [@r3]). The usual associated diseases are autoimmune diseases and various infections. Evidence for associated malignant disorders is still inconclusive ([@r4], [@r5]). Diagnosis is based on clinical manifestations along with laboratory and diagnostic tests, e.g., autologous serum skin test (ASST).

Nummular eczema (synonyms: nummular or discoid dermatitis), discovered by Marie Guillaume Alphonse Devergie in the 19^th^ century, is characterized by discoid skin lesions commonly on the extremities (particularly legs), but also elsewhere (trunk, hands, face, and neck) ([@r6], [@r7]). Clinically recognizable manifestations are pruritic skin with coin-shaped erythematous patches, with papules and vesicles in the acute phase and crusts and desquamation in the chronic phase ([@r7]). Men usually get nummular eczema late in life, whereas women get it at a younger age ([@r7]). The etiologic cause of the disease is unclear but is considered to be multifactorial with many possible triggers and related factors such as atopic dermatitis (AD), dry skin, mental stress, weather conditions, infection and alcohol ([@r6], [@r7]). Nummular eczema often takes a chronic and recurrent course.

As the association and influence of different factors and diseases possibly related to CU and nummular eczema outcome have been underexplored, we decided to carry out this study and research them.

Subjects and Methods
====================

Subjects
--------

We conducted a retrospective study to investigate the prevalence of associated diseases recorded and their characteristics in patients with CU and nummular eczema on the basis of medical records and in comparison to control subjects. We included patients admitted to the Dermatology Department, including outpatients, over a 6-year period (January 1, 2010 to December 31, 2015) and recorded their laboratory findings, related factors and outcomes recorded after two years of workup and treatment. Only patients with complete medical records containing evidence required for diagnosing a dermatosis or an associated disease were taken into consideration.

We included CU patients treated with H1-antihistamines, while excluding those having received systemic immunosuppressant therapy (cyclosporine, montelukast, omalizumab, and others), patients with chronic inducible urticaria, drug-induced urticaria/angioedema, and those taking systemic corticosteroids at long-term. Another group included patients with nummular eczema treated with topical corticosteroid preparations and systemic antihistamines, excluding those with AD (diagnosed by Hanifin-Rajka criteria) and asteatotic dermatitis. Finally, 30 adult control subjects with vulgar psoriasis were included as controls. All participants signed a written informed consent, and the study was conducted according to the Helsinki Declaration guidelines.

Methods
-------

During the above-mentioned 2-year testing and treatment, medical records of all patients were documented together with their outcomes after that period (regression or persistent disease).

Laboratory tests
----------------

The following tests were carried out in all three groups: complete blood count (CBC) with differential blood count (DBC), erythrocyte sedimentation rate (ESR), C-reactive protein (CRP), urine (when bacteriuria was found, urine cultures, cervical or urethral swabs were performed), glucose (GLC), creatinine, urea, AST, ALT, GGT, ALP, bilirubin, thyroid-stimulating hormone (TSH) levels, free T3 and T4 (thyroid hormones), anti-thyroid peroxidase (antiTPO) and anti-thyroglobulin (antiTg) antibodies, antinuclear antibodies (ANA), total immunoglobulin E (IgE), serum protein electrophoresis, rheumatoid factor (RF), LDH, cholesterol, LDL, triglycerides, HDL, anti-streptolysin O (ASO), anti-staphylosin (ASTA), nasal and throat swabs, stool tests for *Helicobacter pylori (H. pylori)*, parasites and Candida, perianal tape test for oxyuriasis, rapid plasma reagin (RPR) test, and chest radiography.

Additionally, based on the patient medical history and self-reported symptoms and/or in consultation with colleagues from the related fields, some patients underwent the following laboratory tests: hepatitis B and C serology, EBV and CMV serology, Koch's bacillus, sputum culture, paranasal sinus radiography, abdominal and pelvic ultrasound, intradermal injection of purified protein derivative of *Mycobacterium tuberculosis* (PPD) or QuantiFERON test, serum immunoglobulins (IgG, IgA, IgM), HIV-serology test, levels of complement proteins C3 and C4, serum tumor marker analyses, and others.

Allergy skin tests and other skin tests
---------------------------------------

We performed standard prick tests for aeroallergens and foods by applying allergen solutions to the forearm and patch tests for contact allergens with allergens applied to patient upper back (following the European Society of Contact Dermatitis guidelines) ([@r8], [@r9]). Standard allergen kits supplied by the Institute of Immunology, Zagreb, Croatia, were used ([@r8]). A positive reaction was recorded if the patient was positive to any of the tested allergens. We also performed direct immunofluorescent tests (DIF) to look for urticarial vasculitis; patients having tested positive were excluded from the study, and ASST to examine for potential autoimmune urticaria.

Outcome evidence
----------------

Patients whose laboratory tests revealed irregular findings were referred to their primary doctor for further therapy. Finally, we recorded patient outcomes after two years of initial tests and treatment of dermatoses and related diseases. Resolution was recorded when the patient was free from hives/eczema for at least 6 months.

Statistical analysis
--------------------

Differences between individual disease groups (CU and nummular eczema) and the control group were analyzed by Fisher exact test. Results are presented in tables with multiple fields. All p values below 0.05 were considered significant. The IBM SPSS Statistics, version 25, was used on all statistical analyses.

Results
=======

The study included 160 CU patients, 110 (68.8%) women and 50 (31.2%) men, age range 16-83, mean age 46.82 years ([Table 1](#t1){ref-type="table"}). There were 123 nummular eczema patients, 78 (63.4%) women and 45 (36.6%) men, age range 16-95, mean age 55.57 years ([Table 2](#t2){ref-type="table"}). Control group consisted of 30 patients with vulgar psoriasis (15 male and 15 female, age range 26-89, mean age 51.2 years).

###### Comparison of the most common results in patients with chronic urticaria and control group

  ---------------------------------------------------------------------
                      Chronic urticaria\   Control group\   p
                      n (%)                n (%)            
  ------------------- -------------------- ---------------- -----------
  Patients, N         160                  30               

  Female              110 (68.8%)          15 (50.0%)       

  Male                50 (31.2%)           15 (50.0%)       

  HP infection        54 (33.8%)           4 (13.33%)       0.020\*

  Confirmed allergy   48 (30.0%)           2 (6.67%)        0.006\*

  Elevated IgE        43 (26.9%)           2 (6.67%)        0.011\*

  UG infections       40 (25.0%)           6 (20.0%)        

  Uroinfection        15 (9.38%)           4 (13.33%)       

  Genital infection   30 (18.75%)          2 (6.67%)        

  Thyroid disorder    27 (16.9%)           1 (3.33%)        0.049\*

  Increased Candida   19 (11.9%)           2 (6.67%)        \<0.001\*

  Positive ANA        13 (8.1%)            1 (3.33%)        

  PositiveASST        8 (5.0%)             0 (0%)           
  ---------------------------------------------------------------------

\*statistically significant results; HP = *Helicobacter pylori*; UG = urogenital; ANA = antinuclear antibodies; ASST = autologous serum skin test

###### Comparison of the most common results in patients with nummular eczema and control group

  -----------------------------------------------------------------
                      Nummular eczema\   Control group\   p
                      n (%)              n (%)            
  ------------------- ------------------ ---------------- ---------
  Patients, N         123                30               

  Female              78 (63.4%)         15 (50.0%)       

  Male                45 (36.6%)         15 (50.0%)       

  HP infection        38 (30.9%)         4 (13.33%)       0.046\*

  Confirmed allergy   26 (21.1%)         2 (6.67%)        

  Elevated IgE        17 (13.8%)         2 (6.67%)        

  UG infections       14 (11.4%)         6 (20.0%)        

  Uroinfection        10 (8.1%)          4 (13.33%)       

  Genital infection   9 (7.32%)          2 (6.67%)        

  Thyroid. disorder   4 (83.3%)          1 (3.33%)        

  Increased Candida   11 (8.9%)          2 (6.67%)        

  Positive ANA        15 (12.2%)         1 (3.33%)        
  -----------------------------------------------------------------

\*statistically significant result; HP = *Helicobacter pylori*; UG = urogenital; ANA = antinuclear antibodies

Results in CU patients
----------------------

The most common pathologic deviation was *H. pylori* infection (33.8%), followed by positive skin allergy tests (30.0%), mostly to contact allergens (10.0%) and foods (9.38%), and by elevated IgE (26.9%). Also common were urogenital infections (25.0%) ([Table 1](#t1){ref-type="table"}). When bacteriuria was present (21.25%), microbiological analysis of urine was conducted and revealed *Escherichia coli (E. coli)* as the most common cause of urinary tract infection (6.88%). Ureaplasma was the pathologic finding most commonly isolated in cervical (14.37%) and urethral (4.38%) swabs. Some patients had overlapping infections, both genital and urinary tract infection. The next most common serum laboratory findings were thyroid disorders (16.9%) (antiTPO in 12.5% and elevated TSH in 8.13%) and positive ANA (8.1%). Some CU patients also showed elevated blood lipids (7.5%) and glucose levels (3.1%). Concerning microbiological findings, elevated stool Candida colonization was recorded in 11.9%, whereas nose and throat swabs showed *Staphylococcus* as the most frequent pathologic finding (11.25%). Tumor marker analysis showed elevated CA15-3 in 4.38%, and elevated PSA and CEA in 1.25% of CU patients.

Results in nummular eczema patients
-----------------------------------

For this disease, the most common pathologic deviation was *H. pylori* (30.9%), followed by confirmed allergies (21.1%) and elevated IgE values (13.8%). On allergy testing, most patients were positive for cobalt (5.69%), weed pollen (4.88%) and mites (4.07%). The next most common finding was urogenital infection (11.4%) ([Table 2](#t2){ref-type="table"}). After finding bacteriuria (24.39%), according to urine cultures, the most frequent urinary tract infections were triggered by *E. coli* (5.69%), and Candida (3.25%). Looking at cervical/urethral smears, Ureaplasma and Streptococcus were the most frequent finding in women (3.25%), while only Ureaplasma was commonly found in men (6.5%). Other serum laboratory findings were less commonly positive, as follows: ANA (12.2%), elevated blood glucose (4.1%) and elevated blood lipids (4.1%). The most frequent endocrine laboratory findings were thyroid disturbances, recorded in 3.3% (positive antiTPO in 4.88% and elevated TSH in 4.88%). Tumor marker analyses showed elevated PSA (7.32%), CA19-9 (3.25%) and CEA (2.44%) in nummular eczema patients. Microbiological analyses showed increased stool Candida in some patients (8.9%), and nose and throat swabs indicated *Staphylococcus* as the most frequent pathologic finding (14.63%).

Summary of results in CU and nummular eczema patients
-----------------------------------------------------

Statistical analysis of our data for CU and nummular eczema showed no significant differences in age and gender distribution but frequently confirmed associated infections (particularly *H. pylori* and urogenital infections), allergies and increased IgE, endocrine disorders (particularly of thyroid gland in CU patients) and positive malignancy markers. Thus, in CU patients the most significant findings were *H. pylori* infection (p=0.020) \[also significant in nummular eczema patients (p=0.046)\], as well as confirmed allergies (p=0.006) and accompanying increased IgE (p=0.011), and abnormal thyroid gland findings (p=0.049) ([Tables 1 and 2](#t1){ref-type="table"}[](#t2){ref-type="table"}).

Improvement after 2-year treatment was observed in 117/160 (73.1%) CU patients ([Fig. 1](#f1){ref-type="fig"}) and 76/123 (61.8%) nummular eczema patients ([Fig. 2](#f2){ref-type="fig"}). Disease remission after tests and therapy was also significantly more common in the CU group than in the nummular eczema group (73.1% *vs.* 61.8%) ([Fig. 3](#f3){ref-type="fig"}).
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![Regression of nummular eczema after specific therapy of common associated conditions in these patients.](acc-58-595-f2){#f2}
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In summary, in comparison to controls, CU patients had a significantly higher prevalence of positive *H. pylori* findings, significantly more confirmed allergies and increased IgE findings and significant pathologic thyroid findings ([Table 1](#t1){ref-type="table"}). In comparison to controls, nummular eczema patients also had a significantly higher prevalence of positive *H. pylori* findings (p=0.046). Remarkably, while pathologic thyroid findings were significantly higher in the CU group compared to controls (16.9% *vs.* 3.2%; p=0.049), these findings in the nummular eczema group were nearly the same as in controls (3.3% *vs.* 3.2%; p=1.000) ([Table 2](#t2){ref-type="table"}). On the other hand, the controls (psoriatic patients) had a significantly higher prevalence of elevated blood glucose levels (CU p=0.011 and nummular eczema p=0.029) and higher cholesterol and LDL findings (CU p\<0.001 and nummular eczema p\<0.001) compared to both patient groups.

Discussion
==========

Urticaria is one of the most common dermatologic and allergic diseases, with varied etiopathogenetic mechanisms and triggers ([@r10]). In recent years, CU has been increasingly perceived as a systemic disorder that includes systemic immune processes manifesting primarily on the skin, and associated with different diseases/dysfunctions (autoimmune diseases, atopy, infections, metabolic conditions, neoplastic disorders, etc.) ([@r10]-[@r12]). According to a recent Brazilian study by Dionigi *et al*. that included chronic spontaneous urticaria (CSU) patients (follow-up), the main associated diseases diagnosed were, in descending order by frequency, syphilis, parasites and protozoa infections (giardiasis, toxocariasis), *H. pylori* and urinary infections, tuberculosis and hepatitis B and C^4^. Our results are somewhat similar, but they also differed, probably due to geographic and cultural differences. The association between CU and infections can be considered more direct in cases where urticaria disappeared after infection treatment, as observed in urinary infections, parasitosis, hepatitis C and *H. pylori* infections ([@r4]). According to our results, the most common related factor in CU patients was *H. pylori*, which is in accordance with other authors' observations. According to literature data, 84% of CU patients demonstrated significant improvement or complete CU remission after *H. pylori* eradication, in contrast to 45% of untreated *H. pylori* positive and 29% of untreated *H. pylori* negative patients with CU ([@r11]). Therefore, *H. pylori* infection screening is useful in CU patients, along with eradication when found. However, it is possible that the beneficial effects of *H. pylori* therapy on CU outcome in patients with recorded infection are predominantly consequences of the combination of medicines included in therapy.

According to our other significant results, confirmed allergies (positive allergy skin tests) and elevated IgE titer (atopy) were also common in CU patients. This connection between CU and atopic conditions (such as AD) suggests probable similarities in their immunopathogenesis and usefulness of allergy skin tests in CU patients ([@r13]-[@r26]). As supported by the literature ([@r4]), and according to our results, urinary and genital infections are also common among the associated diseases; however, concomitant genital infections, especially Ureaplasma (confirmed by cervical/urethral swabs), are often overlooked. Another common finding in CU patients was irregular thyroid function. Although antithyroid antibodies are generally observed in 30% of CU patients, their presence is not connected with either thyroid gland dysfunction or CU severity or duration ([@r13], [@r14]). Nevertheless, in several cases we observed that detection and treatment of thyroid gland diseases/dysfunctions contributed to CU resolution, as confirmed by some other researchers ([@r14]).

Regarding autoimmune diseases, studies report that CSU occurrence may be their first manifestation, e.g., systemic lupus erythematosus (SLE), dermatomyositis, polymyositis, Sjögren's syndrome, insulin-dependent diabetes, rheumatoid arthritis and Still's disease ([@r14]-[@r17]). Also, according to literature data, RF and ANA are significantly more prevalent in CSU patients than in the general population, even without clinical symptoms of autoimmune diseases ([@r4], [@r18]). According to extensive research from Israel, women with CU have a much higher incidence of rheumatoid arthritis, Sjögren's syndrome, celiac disease, type 1 diabetes mellitus and SLE ([@r16]). Therefore, it is necessary to be aware that urticaria can precede symptoms of these other diseases by several years, as discussed in the study by Dionigi *et al*. ([@r4]).

Sometimes other infectious and parasitic diseases such as syphilis and tuberculosis ([@r4]) are observed in CU patients, varying by population and geographic region, although these infectious diseases were less common in our CU patients. According to earlier studies, urticaria disappeared in the majority of patients with parasitosis after specific anti-parasitic treatment (*Giardia lamblia, Strongyloides stercoralis, Blastocystis hominis, Toxocara canis*) ([@r1], [@r4]). Therefore, we encourage taking down detailed histories of infections, particularly gastrointestinal, respiratory and ear-nose-throat (ENT), and dental infections, to conduct reliable routine diagnostic work that includes DBC, CRP, *H. pylori* examination test and serology for Streptococci, Staphylococci, and Yersinia ([@r11], [@r19]). Also, according to earlier literature, nasal *Staphylococcus aureus* was more common in CU patients (53.2%) than in healthy persons (13.3%) ([@r20]), although it was less frequently observed in our study. However, the associated diseases and infections recorded in CU patients are influenced by personal habits and country of origin, which is probably the crucial reason for differences in results. Therefore, if an infection is identified, it should be properly treated, and eradication should be confirmed by follow-up.

Nowadays, diagnostic procedure for CU is focused on the patient positive history; however, the related diseases may occasionally be asymptomatic and therefore cannot be noted in the history. Thus, expanded testing to determine the cause could save money that would otherwise be spent for long-term therapy. Literature data regarding diagnostics in CU patients suggest that analysis for CRP, procalcitonin, plasma fibrin degradation products and d-dimer can also yield useful findings ([@r26]-[@r28]). Although generally extensive laboratory tests are not recommended, they may be crucial for outcome in particular patients, as urticaria resolution was also recorded after treatment of related diseases, even such as hepatitis B and C and chronic myeloid leukemia ([@r4]). Literature data also show that individuals initially diagnosed with CSU of unknown cause should be longitudinally followed-up, thereby allowing the diagnosis and treatment of associated diseases that develop subsequently ([@r29]).

Unlike CU, nummular eczema is a relatively common dermatosis that is less frequently clinically researched ([@r30]-[@r33]). Although its etiopathogenesis is unknown, it is mostly believed to be the result of a contact allergic reaction to bacteria, viruses or fungi. Their antigens likely enter the skin hematogenously from a focal infection, although there is not enough evidence to confirm this definitely. In practice, in the absence of clear guidelines, the diagnosis is mostly based on the clinical picture and manifestations ([@r29]-[@r33]). However, related diseases and infections (previously known as 'foci') should also be examined, and many causative factors in its etiopathogenesis can still be taken into account, e.g., AD, dry skin, emotional stress, seasonal variations, contact allergies, etc. ([@r30]-[@r32]). Epidemiologically, according to literature data, the peak incidence of disease onset is in the third and fourth decades of life (Jiamton *et al*. report on the mean age of 42.1 years) ([@r30], [@r31]). By gender, studies have shown that two-thirds of affected persons are women ([@r30]). Clinically, nummular eczema lesions predominantly appeared on the upper (75.8%) and lower (64.5%) limbs, followed by the trunk, dorsal sides of hands, and on the face and neck ([@r31]).

In diagnostic procedures suitable for nummular eczema patients, histopathologic results are not very useful, as they are similar to those in contact dermatitis, AD, or even lichen and psoriasis ([@r33]*,*) . Thus, determination of related diseases and their treatment may be crucial for patient outcome ([@r30]-[@r37]). Among the factors that contributed to nummular eczema regression in our study, most important for regression was treatment of *H. pylori* (in 30.9%), suggesting it should be tested for regularly. The next most frequently found associations were allergies and atopy (increased IgE determined in 13.8%), also suggesting an association with atopic constitution. Thus, 14% of nummular eczema patients had a history of AD and half had a history of atopy or contact dermatitis ([@r30]). Allergy tests carried out in our nummular eczema patients established that contact allergies to cobalt (5.69%) predominated, followed by allergies to inhalant allergens (weed pollen in 4.88% and mites in 4.07%), indicating that allergens may participate in disease development. Other study results show a significantly higher number of immediate allergic skin reactions to Candida, more frequently observed in elderly subjects as compared to young controls, as well as delayed (contact) allergies ([@r36]). This is also supported by other study results, i.e. contact allergies were observed in 32.5% of patients, commonly to nickel sulfate (10.2%), potassium dichromate (7.3%) and cobalt chloride (6.1%) ([@r30]). Thus, skin patch testing is strongly advisable in every patient with persistent nummular eczema ([@r30], [@r36], [@r37]). Similarly, patch testing found that elderly patients with nummular eczema retained delayed contact sensitivity at a level comparable to that of the young rather than the age-matched controls (48%), with common allergies to *Dermatophagoides farinae* (46%), house dust (35%) and *Candida albicans* (85%) ([@r36]).

Urogenital infections were frequently found in nummular eczema patients (11.4%), mainly by *E. coli* (5.69%), and so were genital infections, mainly by Ureaplasma and Streptococcus. Thus, we support regular testing and treatment for these infections in nummular eczema patients. Positive bacteriologic findings (Staphylococcus, Streptococcus) in nose and throat swabs may also be important in some nummular eczema patients as antibiotic treatment may lead to improvement of the skin condition. This argument favors the focus theory ([@r33], [@r34]). Candida may also be an occasional associated factor as large numbers of Candida in stool were observed in 8.9% of the patients.

Other less common findings in the nummular eczema group included ANA and endocrine findings, suggesting their rare occurrence. Results on serum tumor markers revealed their increase, e.g., PSA, CA19-9 and CEA, and may indicate malignancies, suggesting a need to monitor these patients for cancer in the future.

The chronic and recurrent nature of nummular eczema, particularly when the cause is not eliminated, may influence the patient's psychological state and affect their quality of life ([@r35], [@r38]-[@r41]). For this reason, expanded diagnostics may be helpful, even crucial.

To our knowledge, this is the first study involving a significant number of nummular eczema patients who were analyzed for numerous factors and laboratory tests and whose results were compared with CU patients and controls. One of the limitations of this study was its retrospective design, which may have specifically affected its usefulness or accuracy.

In conclusion, when working with CU and nummular eczema patients, the main goal is to achieve lesion resolution, meaning that inclusion of many different diagnostic tools may be crucial. Therefore, the role of a skilled dermatologist and inclusion of laboratory tests are critical and play an essential role in the eventual patient outcomes, particularly determination of associated infections (mainly *H. pylori* and urogenital), confirmed allergies, endocrine disorders (particularly of thyroid gland in CU patients), and malignancy markers.
